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(54) Ink composition capable of realizing print witfi improved fixation 

(57) An ink composition is provided which cart real- 
ize printing with excellent fixation even on a coated 
paper having a smooth surface. Further, an ink compo- 
sition is also provkjed which, when used in ink jet print- 
ing, causes neither clogging nor creation of a 
precipitale. A copolymer of bulyl acrylate. methyl meth- 
acrylate, and acrylic acid is added to an ink composi- 
tion. 
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Dsscrlptlon 

BACKGROUND OF THE INVENTION 

5 Fi9i;j Qf thg Inwntipn 

The present toveniion relatee to an ink composition corrtaining a specific resin. More particularly, lha present inven- 
tion relates to an ink composition suitable for Inkjet recording. 

10 BacKground Art 

Sure fixation of recording prinl onto a recording medium ia an important property required of the ink composition. 
In recent years, coated papers and the like have been used as a recording medium. The surface of the recording 
medium has been rendered very smooth for imparting a feel of high grade. There is a demand for an Ink composition 
IS which can yield a print having satisfactory abrasion resistance even on a recording medium having such a smooth sur- 
face- 
Further, in recent years, Inkjet recording has become used widely. In the method, droplets ol an ink composition 
are ejected and deposited onto a recording medium such as paper. The ink jet recording method can realize high speed 
printing of an image having a high resolution and a high quality by means of a relatively ineotpensive apparatus. The 
£0 coated papers with a smoothed surfiace are extensively used as a recording medium from the viewpoint of adding a fur- 
ther value to the record. Therefore, for ink compositions for ink jet recording, realising print with good fixation on such a 
recording medium is an important property to be required. 



The present inventors have now four>d that addition of a specific resin to an ink composition can improve the fixation 
of print onto a recording medium. The present invention has been made based on such finding. 

Thus, according to one aspect of the present invention, there is provided an ink composition comprising at least a 
pigment, a resin, an organic solvent, and water, wherein the resin is a copolymer comprising units represented by the 
30 following formulae (I), (lij. and (ill): 
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. DETAILED DESCRIPTION OF THE INVENTION 

The ink co'iiposition of th© present invention is used for recording methods using an ink composition. The recording 
methods using an ink composition include* for example, ink jet recording, recording usinci writing implements, such as 
5 pens, and other various printing methods. In particular, the ink composition of the present invention is preferably ueed 
. for ink jet recording. 

The ink composition of the presem invention can yield print with good fixation onto a recording medium. In partic- 
ular, It can realize print with high fixation onto recording media with a very smooth layer provided on the surface thereof, 
. such as coated papers. 

10 An ink composition to be used in an ink jet recording method wherein ihe ink corrposition is ejected through very 
fine nozzles should meet property requirements including that it does not clog the fine nozzles and no precipitate is ae- 
ated around the nozzle. The ink conripo&'tion of the present invention, even when used In Inkjet recording, can offer an 
advamage that it is less likely to cause clogging and does not create any precipitate around the nozzles. 

The Ink composition of the present Invention basically comprises a pigment, a resin, an organic solvent, and water. 

IS The resin contained in the ink conposition of the present invention is a copolymer oomprising units represented by the 
formulae (1), (tl), and (III). In the formula (I), the butyl group located in the side chain Is preferably n-botyl. This restn has 
an acid value of 50 lo 1 00. preferably 50 to 70. and a molecular weight of 1 0,000 to 20.000, preferably 1 2,000 to 1 6,000. 
According to a preferred embodiment of the present invention, in this copolymer, the ratio of the unit represented by the 
formula (I) to the unit represented by the formula (II) to the unit represented by the formula (111) is preferably (15 to 30) 

SQ : (55 to S5) : (5 to 1 5), more preferably (20 to 25) ; (60 to 75) : (5 to 10). The acid value and the molecular weigN are in 
the above respedivo ranges realize better fixation, Further, the ink composition containing the resin having an acid 
value and a molecular weight falling within the above respective ranges effectively prevent the clogging and the creation 
of a precipitats in ink jet recording. According to a prefen'ed embodiment of the present invemion. the copolymer Is a 
random copolymer. 

2s The copofymer may be produced, tor example, by providing butyl acryiate» methyl methacrylato, and acrylic acid as 
monomers and copolymerizing the monomers by conventional suspension polymerization, continuous bulk polymeriza- 
tion, solution polymerization or other methods. More specifically, dissolution of the monomers in a sofvent followed by 
heat polymerization in the presence of a polymerization initiator, such as azoisobutyronitrile. that is, radical polymeriza- 
tion, permits a contemplated product to bo surely and simply produced. 
30 Regarding the pigment added to ths ink composition of the present invention, inorganic and organic pigments are 
. uaabfe without any particurar limitation. Exanples of the inorganic pigment include, in addition to titanium oxkle and iron 
oxide, cart3on blacks produced by kncwn processes, such as contact, furnace, arxf thermal processes. Examples of the 
organic pigment Include azo pigments (including azo lake. Insolutjie azo pigment, condensed azo pigment, and chelate 
azo pigment), polycyclic pigments (for example, phthalocyanine, perylene, perinone, anthraquinone, quinacrldone, 
^ dioxazine, thioirKligo, isoirxlolinone, and quinophthalone pigments), dye chelates (for example, basic dye chelates and 
acid dye chelates), nitro pigments, nitroso pigments, and aniline black. 

The amount of the pigment added to the ink is preferably about 0.5 to 25% by weight, more preferably about 2 to 
15% by weight 

: According to a preferred eniDOdiment of the present Invention, preferably, the pigment is added, to the ink, in the 

40 form of a pigment dispersion prepared by dispersing the pigment in an aqueous medium with the aid of a dispersanl or 
a surfactant. Preferred dispersants usable herein include dispersants commonly used in the preparation of pigment dis- 
persions, for example, polymeric dispersants. 

Prefenred examples of dispersant or surfactants usable herein include polyacryllc acid, polymethacrytic acid, acrylic 
acid/acrylonitrile copolymer, vinyi acetate/acrylic ester copolymer, acrylic acid/alkyi acrylate copolymer, styrene/acrylic 

45 acid copolymer, styrene/methacrytio acid copolymer, styrene/acrylic acid/alkyi acrylate copolymer, styrene/methacrylic 
acid/alkyi acrylate copolymer, styrens/cc-methylstyrerte/acrylic acid copolymer, styrene^a-methylstyrene/acrylio 
acid/alM acrylate copdymer. styrena/maleic acid copolymer, vinyinaphthaiene/maleic acid copolymer, vinyl ace- 
tate/ethylene copolymer, vinyl acetate/fatty acid vinytethyiene copofymer, vinyl acetate/maleic ester copolymer, vinyl 
acetate/crotonic acid copolymer, and vinyl acetate/acrylic acid copolymer, 

so " According to a preferred embodiment of the present invention, the weight-average molecular weight of the copoly- 
mer Is preferably about 3,000 to 50,000, more preferably about 5,000 to 30,000. most preferably about 7,000 to 1 5,000. 

The amount of the dispersant added may be such that the pigment can be stably dispersed without sacrificing the 
other effects of the present invention. According to a preferred embodiment of the present invention, the amount of the 
cfispergant added is preferably about 1 : 0.06 to 1 : 3. more preferably about 1 : 0.125 to 1 : 3, in terms of pigment to 

^$ dispersant ratio. 

Specific examples of organic solvents added to the ink composition of the present invention include high-boiling 
^ organic solvents- The high*txjiling organic sofveni serves to prevent the ink composition from being concentrated due 
to evaporation, thus preventing clogging of a recording head. Preferred examples of high-boiling organic solvents 
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include polyhycJric alcohols such as ethylene glycol, dielhylene glycol, trielhylene glycol, polyethylene glycol, polypro- 
pylene glycol, propylene glycol, butyiene glycol, i ,2,6-hexanetrioi, thiogiycol, hexyiene glycol, glycerin, trimethylo- 
lethane, and Irlmethytolpropane; atkyi ethers of pdyhydrlc alcohols, «uch as ethylene glycol monomethyl ether, 
ethylene glycol monobutyl ether, diethytene glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene gly- 

5 col monotxjtyl ether, triethylene glycol nrtonomethyl ether, and triethylene glycol monoethyl ether, and triethylene glycol 
monol3Utyl ether: urea, a-pyn^olidone, N-methyl-2-pyrrolidone, 1,3<limethyl-2-imidazolidinone, and tfiethanolamine. 

Although the amount of the high-boiling organic solvent added Is not particularly limited* it is preferably about 0,5 
to 40% by weight, more preferably about 2 to 20% by weight. 

The ink composition according to the present invention may contain a low-boiling organic solvent as an organic sol- 

w vent. Preferred examples of low-boiling organic solvents usable herein include methanol, ethanol, n-propyl alcohol, iso- 
propyl alcohol, n-bulanot sec-butanol, tert-butanol, iso-butanol, and n-pentanol. Monohydric alcohols are particularly 
preferred. The low-boiling organic solvent has the effect of shortening the time taken for drying the Ink. The amount of 
the low-bolling organic solvent added is preferably in the range of from 0.5 to 10% by weight, more preferably in the 
range of from 1 .5 to 6% by weight, 

15 . According to a preferred embodiment of the present invention, the ink composition of tha present invention may 
comprise a penetrating agent Penetrating agents usable herein include various surfactants such as anionic, cationic, 
and amphoteric surfactants: alcohols euch as methanol, ethanot, and i&o-propyl alcohol; and lower alkyt ethers of pol- 
yhydric alcohols, such as ethylene glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol 
monobutyl ether, triathylane glycol monobutyl ether, propylene glycol monobutyl ether, and dipropylene glycol 

20 monobutyl ether. 

According to a preferred embodiment of the present invention, the ink con^sosition contains a saccharide. Exam- 
ples of saccharides usable herein include monosaccharides, disaccharides. oligosaocharides (including trisaccharidas 
and tetrasaccharides), and other polysaocharides, preferably glucose, mannose, fructose, riboee, xylose, arabinose, 
galacfose. aldonic acid, glucitol, maHose, celloblose. lactose, sucrose, trehalose, and R>altotrioee. The term "poiysac* 
2S charide" used herein refers to saccharides, in a broad sense. Including substances which widely exi$t in the natural 
world, such as alginicacid, a-cyclodextrin, and cellulose. 

Derivatives of these saccharides include reducing sugars of the above saccharides (for example, sugar alcohols 
represented by the general formula HOCH2(CHOH)„CH20H wherein n is an integer of 2 to 5), oxidized sugars (for 
example, aldonic acid and uronic acid), amino acid, and thiosugars. Sugar alcohols are particularly preferred, and epe- 
30 cific examples thereof include maltitol and sorbitol 

The content of the above saccharide is suitably in the ranga of from 0. 1 to 40% by weight, preferably 0.5 to 30% by 
weight based on the ink. 

Further, if necessary, pH adjustors, preservatives, antimolds and the like may be added to the ink composition 
according to the present invention. 

EXAMPLES 

The present invention will be described in more detail with reference to the following examples, though it is not lim^ 
ited to these examples only. 

40 

Preparation o f re si n 

An acrylic acid/butyl acrylate/methyl methacrylate copolymer was symheslzed as follows. A solution of 280 g of 
metlvl methacrylate, 68 g of butyl aa ylate, 32 g of acrylic acid, 0.74 g of azobisisobutyronrtrile, and 368 g of berfczene 
46 was heat-polymerized at 60°C for 6.5 hr with occasional shakfng. The reaction product was dissolved in 3 L of methyl 
ethyl ketone and precipitated from a seven-foki amount of haxane to give a copolymer having a molecular weight of 
12,00010 16,000. 

Ink Compositions 

60 

Ink compositions having respective compositions specified in the following table were prepared. In the table, per- 
centages are by weight. A pigment and a dispersanl were mixed together and dispersed by means of a sand mill (man- 
ufactured by Yksukawa deisakustx>} with glass beads (diameter: 1.7 mm, amount: 1 .5 times the amount of the mixture) 
fbr 2 hr. After the glass beads ware removed, tha remaining ingredients were added. The mixture was stinted at room 
as temperature for 20 min and then filtered through a 5-iam membrane filter to prepare ink compositions. 
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55 

In the table, the resin refers to the acrylic acid/butyl acrylateAnethyl melhacrytate copolymer. A styrene/acrytic acid 
copolymer was used as the diepersam. and Voncoat 4001 manufactured by Dalnippon Ink and Chemicaie. Inc. (acrylic 
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resin emulsion, resin component ^ 50%, MFT - 5%) was u&ed as the resin emulsion. Hitenol is a surfactant Hitenoi No. 
7 manufactured by Dai-ichi Kbgyo Seiyaku, Co.. Ltd. 

In the table, pigments and resins used were as follOM^s. 

5 Examples 1 to 3: (black ink) 

Carbon black MA7 (manufactured by Mitsubishi Kasei Corp.) 

Exa m ple 4 : (cyan ink) 

10 

KBT BLUB EX-1 (manufactured by Oainippon ink and Chemicals. Inc.) 
Eyamnle 5: (magenta ink) 
75 KET RED 309 (manufectured by Dainippon Ink and Chemicats. inc.) 
Eyamole 6; fvellow Ink) 

KET YELLOW 403 (manufectured by Dainippon Ink and Chemicals. Inc.) 

so 

evaluation tgst 

Ink compositicne prepared In Examples 1 to 6 and Comparative Examples 1 and 2 were e/aluated as follows. 
2S Evaluation 1 : f i>cabiiily 

The ink composition was printed on a specialty gloss film for ink jet printing by means of an Inkjet printer iVIJ-51 OC 
(manufactured by Seiko Epson Corp), The print was then air dried for 24 hr. 

$0 (1 ) Line marker resistance 

The prim was rubbed with a water-base yellow li^hiighter marker (ZEBRA PEN 2. manufactured by ZEBRA) at a 
marking force of 4.9 x 10^ N/m^, and the degree of stain of the print was observed. The results were evaluated based 
on the following criteria. 

No stain created with once stroke : A 
Stain created by once stroke : NG 

The results were as tabulated in the following table. 

(2] Pressure-sensitive adhesive tape test 

A pressure-sensitive adhesive tape (cellophane tape: Sekisui Tape. nr>anufactured by Sekisui Chemical Co.. Ltd.) 
was applied to the printed area in the prints, ruttbed twice or thrice with a finger, and then peeled off. The printed area 
45 from which the pressure-sensitive adhesive tape has been peeled off was visually inspected. The results were evalu- 
ated based on the following criteria: 

Ink (colorant) not separated from the surface of the specialty gloss f ilm : A 

Ink present in both the surface of the specialty gloss film and the surface of a preseure-sensitive adhesive in the 
so pressure-sensitive adhesive tape : NG 

The results were as tabulated in the following table. 

Evaluation 2 : Clogging property 

A head of an Inkjet printer MJ-510C was filled with an ink composition, and alphanumeric characters were contin' 
uously printed for 10 mirt. The printer was stopped and allowed to stand without capping under an environment of 40^*0 
and 25% Rh for two weeks or one month. Thereafter, the printing of alphanumeric characters was resumed. The 
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number of cleaning operations necessary for providing prints having a quality equal to the prints before standing was 
determined. 

The results were evaluated according to the following criteria. 

0 to 2 repeated cleaning operations were necessary for providing prints having a quality equal to the prints before 
standing : A 

More than 3 rep.ated cleaning operations were necessary for providing prints having a quality equal to the prints 
before standing : NQ 

The results were as tabulated in the following taWe. 
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Claims 

1. An ink composition comprising a pigment, a resin, an organic solvent, and water, 

wherein the reain is a copolymer comprising units represented by the following formulae (1). (11). and (III): 
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2. The ink composition according to claim 1. wherein the copolymer has an acid value of 60 lo 100 and a molecular 
weight of 10.000 to 20,000. 

3. The ink composition according to claim i or 2, wherein the copolymer is a random copolymer. 

4. The inkcompoeition acoordinfi to any one of daime 1 lo 3, wherein the copolymer oomprlseR the unit represented 
by the formuTa (1). the unit represented by the tormuia (li). and the unit reprefiented by the formula (III) in a ratio of 
(15 to 30) : (55 to 85) : (5 to 15). 

5. The ink composition according to any one of claims 1 to 4, which further compriaea a saccharide. 

6. The ink composition according to any one at daims 1 lo 5, which further comprises a surfactant. 

7. A reoondinfl method comprising depositing an ink composilion onto a recording medium, the ink composition being 
one according to any one of claims 1 to 6. 

8. An ink jet recording method comprising ejecting and depositing droplets of an ink composition onto a recording 
medium to conduct printing, the ink composition being one according to any one of claims 1 lo 6, 

9. A record produced by the recording method according to claim 7 or 8. 
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